Brown midrib-3 corn (Zea mays L.) silage and its normal genetic counterpart were fed in complete mixed rations to lactating Holstein cows at two forage-toconcentrate ratios (75:25 and 60:40, dry matter). The brown midrib silage contained 24% less lignin than the normal. Average daily intake of dry matter and milk composition did not differ with genotype of the corn or forage-to-concentrate ratio. Milk yield, actual and fatcorrected, was 1.3 and .9 kg greater for cows fed brown midrib-3 silage than for cows fed normal silage at 75:25. Milk yield was 1.6 and 1.0 kg greater, actual and fat-corrected, for cows fed brown midrib than for those fed normal silage at 60:40. Forage-to-concentrate ratio of the ration did not affect milk yield.
INTRODUCTION
Brown midrib mutants of corn (Zea mays L.) have lower lignin content than their respective normal genetic counterparts (3, 6, 8, 11, 15) , and in vitro dry matter disappearance (IVDMD) of brown midrib corn plant is greater than that of normal corn (2, 12) . Brown midrib-3 (bin3) exhibited the lowest lignin percentage and the greatest IVDMD of any of the other brown midrib mutants as compared to its normal counterpart (2, 3, 12, 15) . In vitro digestion rate of cell wall constituents (CWC) and cellulose was greater for bin3 corn silage than normal due to the lower lignin percentage of the brown midrib (13, 16) .
Stover silage was studied to eliminate any effect of grain on fiber utilization. Stover silage of bin3 had a higher digestibility of dry matter and fiber components than its normal counterpart fed to growing lambs (16) and growing Holstein heifers (4) . Average daily gain, feed efficiency, and intake of dry matter were greater for heifers fed bin3 stover silage than for those fed normal silage (4) .
When whole plant corn silage was fed to yearling Holstein heifers, average daily gain and dry matter intake were greater for those fed bin3 silage than for those fed normal. Digestibility of dry matter, CWC, cellulose, and hemicellulose was greater for bin3 than for normal corn silage (5). Frenchick et al. (7) reported no difference in feed intake or 4% fat-corrected milk (FCM) yield between cows fed brown midrib or those fed normal corn silage.
Wheeler et al. (18) reported that as the amount of concentrate in the diet of dairy cows was increased from 25 to 40% by adding corn grain, the amount of starch appearing in the feces increased, indicating a reduced availability of energy from the ingested starch. Availability of starch may affect fiber utilization; therefore, two forage-to-concentrate ratios were used with the bm 3 and normal silages.
The objective of our study was to determine the nutritional value for lactating dairy cows of bin3 whole plant corn silage in complete mixed rations at two forage-to-concentrate ratios (75:25 and 60:40, dry matter).
determined for bin3 and normal corn before harvest. Ten plants of each version were removed from 10 randomly selected field locations. Ears were separated from stalks, and both were weighed. Representative samples of ears and stalks were chopped and dried in a forced air oven at 60 C to determine dry matter (DM) percentage. Dry weight of ears divided by dry weight of stalks equalled ear to stover ratio.
Twelve Holstein cows past peak of lactation were in a switchback design (14) . Cows were assigned randomly to one of fbur combinations of treatments. Treatments consisted of silage genotype and forage-to-concentrate ratio (DM) in factorial combination: 1)brn3, 75:25; 2) bin3, 60:40; 3) normal, 75:25; 4) normal, 60:40. Rations were formulated so the nutrient content of the dry matter complied with NRC (17) recommendations for cows producing > 30 kg of milk daily. Concentration of crude protein was formulated to be isonitrogenous for all rations at 16%. Corn silage from brn3 and normal genotypes was the only forage used so that differences in utilization of forage fiber could be attributed to the bin3 gene. Cattle were housed in a free-stall barn but were fed individually with Calan electronic gates. Complete mixed rations were fed twice daily. Feed refusal was determined and discarded once daily before each morning feeding. Cows were fed their respective rations for 5 wk. At the beginning of the 6th wk rations were switched according to the scheme outlined by Lucas (14) . Rations were fed accordingly until the beginning of the llth wk when the radons again were switched back to the original cows and fed for 5 wk. Average feed intake, milk yield, and milk composition data for the last 4 wk of each of the three periods were used for the statistical analysis.
Samples of each silage were taken weekly. Feed intake and milk yield were measured daily. Milk fat, milk protein, and milk solidsnot-fat (SNF) were determined weekly (1). Cows were weighed at the beginning and end of each period. Cows had no health problems during the experimental period.
Silage samples were dried in a forced-air oven at 60 C and ground to pass a l-ram screen. Samples were analyzed for CWC, hemicellulose, acid detergent fiber (ADF), cellulose, permanganate lignin, ADF-ash, and pH (9) . Rate of in vitro CWC digestibility was measured for bin3 and normal silages by incubating samples of each silage in rumen fluid and buffer solution for specified times (9) . Crude protein was determined by the Kjeldahl method (I). Variance was analyzed (14) , and Newman-Keuls test was used to determine significant differences among treatment means.
RESULTS AND DISCUSSION
Ingredient composition of rations for each group is in Table 1 . Chemical composition of brn3 and normal corn silages is in Table 2 . The bin3 corn silage contained 24% less lignin and 14% more crude protein than normal silage. Lignin content has been reduced up to 32% in bin3 whole plant corn silage (5, 7) and reduced 40% in corn stover silage as compared to normal silages (4, 16). Frenchick et al. (7) reported lower total yield of dry matter and lower yield of dry matter from the ear per hectare for bin3 than for normal corn. In this study, ear-to-stover ratios were 1.07 and 1.12 for bin3 and normal. This indicated that slightly more grain was in the normal, thus diluting the lignin content more than in the bin3. Colenbrander et al. (5) observed similar differences in ear-to-stover ratios and equalized this difference by removing ears from normal corn prior to ensiling.
Data of cows fed bin3 and normal corn silage at two ratios of forage-to-concentrate are in Table 3 . There was no significant difference in intake of dry matter as a percent of body weight or as g/kg wt .7s among cows due to genotype of corn silage or forage-to-concentrate ratio of the diet. Dry matter intake by sheep (12, 16) and cattle (5) for the bin3 gene was greater. However, Frenchick et al. (7) reported no differences in intake of dry matter by lactating dairy cows due to brown midrib silage in the ration.
No differences in actual milk yield or FCM from forage-to-concentrate ratio of the diet were detected (Table 3) . Wheeler et al. (18) reported that as the amount of concentrate in the diet of dairy cows was increased from 25 to 40% by added corn grain, the amount of starch appearing in the feces increased, indicating a reduced availability of energy from the ingested starch. In this study, as concentrate increased in the diet (75:25 to 60:40), starch digestibility may have decreased resulting in approximately equal total energy digestibilities and similar milk yields for both forage-toconcentrate ratios.
There was an increase (P<.01) in both actual milk and FCM due to the bin3 genotype. Cows fed the bm3 ration at 75:25 produced an average of .9 kg more (P<.01) FCM than cows fed the ration containing normal silage (Table  3 ). There was a 1.0 kg improvement (P<.01) in FCM production for cows fed bin3 silage at 60:40. These differences could be due to an increase in the digestibility of the CWC.
Rates Of in vitro CWC digestibility for the bin3 and normal genotypes are in Figure 1 . The bin3 exhibited a faster rate of digestion of CWC and a greater overall digestion coefficient of CWC as compared to normal. Digestion coefficients after 48 h in vitro fermentation were 65.29 and 54.75% for brn3 and normal. This suggests that more energy may have been available to the animal from the structural carbohydrates of bin3 than from normal corn. More available energy due to an increased digestibility of the CWC of bin3 over that of normal may have been responsible for the improved milk production of cows fed bin3 corn silage. Results of this study indicate a slight advantage for feeding bin3 corn silage to lactating dairy cows, but longer experiments over an entire lactation cycle are needed to evaluate further the usefulness of bin3 corn silage as a feedstuff. Recent findings at this station (10) and by Frenchick et al. (7) indicated that lower yield of dry matter of bin3 corn tended to outweigh any nutritional advantage of bin3 corn silage.
